As part of a larger systematic and taxonomic revision, including molecular phylogenetic analysis, of lichenized
Introduction
Most lichenized fungi belong in Ascomycota, while few Basidiomycota are lichenized, being mainly found in the orders Agaricales, Cantharellales, Hymenochaetales, and Lepidostromatales (Oberwinkler 1970 (Oberwinkler , 2012 Redhead et al. 2002; Hibbett et al. 2007; Lawrey et al. 2009; Hodkinson & Lücking 2013) . The family Hygrophoraceae (Agaricales) contains two diverse, lichenized clades: Lichenomphalia Redhead, Lutzoni, Moncalvo & Vilgalys (Redhead et al. 2002: 38) s.lat. and Dictyonema C. Agardh ex Kunth (Kunth 1822: 1) s.lat. (Lawrey et al. 2009 ), forming either agaricoid-omphalinoid mushrooms associated with green algae or cyphelloid to stereoid-corticioid basidiomata lichenized with cyanobacteria (Oberwinkler 1970 (Oberwinkler , 2012 Parmasto 1978; Redhead et al. 2002; Chaves et al. 2004; Lawrey et al. 2009 ). Some authors considered Dictyonema s.lat. to represent several different genera in different families, based on features related to growth form, presence of clamp connections, and nature of the photobiont (Hariot 1891 (Hariot , 1892 Metzner 1934) . Foliose forms were usually treated as Cora Fr. (Fries 1825: 300) and Corella Vain. (Vainio 1890: 242) , whereas filamentous forms were assigned to either Laudatea Johow (Johow 1884: 398) , Dictyonema, or Rhipidonema Mattir. (Mattirolo 1881: 265) , depending on appressed or shelf-like growth and the absence or presence of clamp connections. Other workers included such forms, at least partially, as ontogenetic and ecological variations within a single species (Möller 1893; Oberwinkler 1970; Parmasto 1978; Larcher & Vareschi 1988) . Oberwinkler (1970 Oberwinkler ( , 1980 Oberwinkler ( , 1984 Oberwinkler ( , 2001 Oberwinkler ( , 2012 provided excellent morphological and anatomical treatments of Dictyonema and related groups, discussing the taxonomic value of certain characters, and Parmasto (1978) eventually accepted five species in a single genus, Dictyonema.
Until recently, Dictyonema s.lat. was best known by the two supposedly common and widespread tropical montane species, the foliose D. glabratum (Spreng.) D. Hawksw. (Hawksworth 1988: 101) [= Cora pavonia (Sw.) Fr. (Fries 1825 (Fries : 300, 1838 ] and the filamentous D. sericeum (Sw.) Berk. (Berkeley 1843: 639 ) (see Mitidieri et al. 1964; Feige 1969; Oberwinkler 1970 Oberwinkler , 1984 Oberwinkler , 2001 Parmasto 1978; Coxson 1987a-c; FritzSheridan & Portecop 1987; Iacomini et al. 1987; Fritz-Sheridan 1988; Larcher & Vareschi 1988; Wolf 1993; Lange et al. 1994; Piovano et al. 1995; Thomas et al. 1997; Azenha et al. 1998; Trembley et al. 2002a, b; Carbonero et al. 2002; Elifio et al. 2002) . Taxonomic and phylogenetic studies, however, suggest that both names comprise a fairly large number of species, many undescribed (Chaves et al. 2004; Lücking 2008; Lawrey et al. 2009; Yánez et al. 2012; Dal-Forno et al. 2013) . This also has implications on the correct use of the epithets glabratum and pavonia for foliose forms, for which Hawksworth (1988) pointed out that, in case of synonymy, glabratum would be the correct usage, being sanctioned through its adoption by Fries (1821) .
Molecular analyses suggested that Dictyonema s.lat. can be divided into five genera, Cyphellostereum D. A. Reid (Reid 1965: 336) , Dictyonema s.str., Acantholichen P. M. Jørg. (Jørgensen 1998: 444) , Cora, and Corella (Lawrey et al. 2009; Dal-Forno et al. 2013) , and this concept was applied to a treatment of Galápagos basidiolichens (Yánez et al. 2012) . These genera are well-distinguished morphologically and anatomically (Oberwinkler 1984 (Oberwinkler , 2012 : Cyphellostereum and Dictyonema have filamentous thalli with the mycobiont forming a hyphal sheath around the cyanobacterial filaments, the sheath consisting of irregular hyphae (lacking haustoria) in Cyphellostereum and of jigsaw-puzzle-shaped cells (forming haustoria) in Dictyonema s.str. Cyphellostereum has cyphelloid basidiomata emerging from the undifferentiated lichenized thallus, whereas Dictyonema s.str. has stereoid-corticioid basidiomata that develop from the underside of the lichenized thallus. Acantholichen forms a microsquamulose thallus, while species of Cora and Corella have foliose-macrosquamulose thalli forming distinct layers (cortex, photobiont layer and medulla) and producing corticioid basidiomata on the lobe underside. Corella brasiliensis Vain. (Vainio 1890: 243) was regarded by Parmasto (1978) as a juvenile or underdeveloped form of Dictyonema pavonia (= glabratum) of no taxonomic value. While morphologically similar to Cora (Vainio 1890; Metzner 1934; Oberwinkler 1970; Xavier Filho & Vicente 1979) , this taxon in reality forms a separate genus sister to Acantholichen (Dal-Forno et al. 2013) , supported by its different cortex structure.
As a result of our ongoing phylogenetic studies in the Dictyonema clade, we provide here a first revision of the taxonomy of foliose and appressed-filamentous forms, clarifying the status of several historic names available for this group, and describing ten species as new in the genera Cora and Dictyonema.
Material and Methods
Fresh material for this study was collected during field work in Bolivia, Brazil, Colombia, Costa Rica, Ecuador, and Mexico, mostly in the framework of a Neotropical workshop project by RL and a phylogenetic revision of Dictyonema s.lat. by JDL, RL and MDF. In addition, we revised a large number of herbarium specimens housed at the Instituto de Biodiversidad in Costa Rica (INB), the Universidad Distrital Francisco José Caldas in Colombia (UDBC), and collections from several parts of the Neotropics at the Field Museum of Natural History in Chicago (F) and the US National Herbarium at the Smithsonian Museum of Natural History in Washington (US). We also examined historical type material from BM, F, G, H, PC, TUR, UPS, and W. Most specimens were studied at The Field Museum using standard techniques of light microscopy and thin-layer chromatography (Orange et al. 2001; Lumbsch 2002) . We used a standardized protocol for morphological, anatomical, and chemical characters to describe each specimen.
For each species, we also cited the ITS barcode sequence, following recommendations by Kõljalg et al. (2013) . Parmasto (1978) recognized only a single species of Dictyonema with a foliose, corticate thallus, viz. D. glabratum (Spreng.) D. Hawksw. The discovery of two further species, D. minus Lücking, E. Navarro & Sipman (Chaves et al. 2004: 247) and D. hirsutum Moncada & Lücking (Lumbsch et al. 2011: 48) , together with the results of molecular phylogenetic analyses (Lawrey et al. 2009; Dal-Forno et al. 2013) , suggested that this taxon actually contains many different species. It therefore seemed prudent to revise historically published names in this group.
Taxonomic Treatment
Notably, among the over 50 species described in Dictyonema s.lat. (Parmasto 1978) , only six represent the genus Cora in being foliose with upper cortex of the Cora type (Dal-Forno et al. 2013) . Thelephora pavonia Sw. (Swartz 1806 (Swartz : 1930 ) is a replacement name for Ulva montana Sw. from Jamaica (Swartz 1788: 148) , an illegitimate name antedated by U. montana Lightfoot (Lightfoot 1777 ). This name is also cited as T. pavonia Weber & D. Mohr (Weber & Mohr 1805; Fries 1838 , Saccardo 1888b , but this is an error since Weber & Mohr (1805) did not publish a separate name or species, but referred to Swartz's (1806) upcoming publication on the replacement name: "... Thaelaephora pavonia, oder ehemaligen Ulva montana Swartz, ..." (Weber & Mohr 1805: 326) . Thelephora glabrata Spreng. was described from Guadeloupe (Sprengel 1820: 51) and Cora gyrolophia Fr. from Mauritius (Fries 1838: 556) . The latter name is based on material invalidly published as Gyrolophium elegans (G. 'mauritianum') by Kunze in Von Krombholz (1831: 76, tab 5, fig. 16 ). Cora bovei Speg. was established on material from Tierra del Fuego in Argentina (Spegazzini 1888: 169) , C. reticulifera Vain. was described from Brazil (Vainio 1890: 241) , and Wainiocora ciferrii Tomas. from Panama (Tomaselli 1950: 106) ; the latter in a separate genus supposedly due to a different photobiont, which turned out to be an incorrect observation (Oberwinkler 1970; Parmasto 1978) .
Thelephora pavonia (≡ Ulva montana) and Wainiocora ciferrii appear to represent the same taxon, as far as can be judged from the type specimens, here accepted as Cora pavonia (Sw.) Fr. [≡ C. pavonia (Weber & D. Mohr) Fr., nom. illeg.] . Cora pavonia is a relatively large species growing on soil between mosses with a concentrically undulate, grey-brown surface and a hymenophore forming narrow, elongate, concentric lines with slightly involute margins, common and widespread in Neotropical paramos (Fig. 1) . The name Cora pavonia is commonly attributed to Fries (1825) , but was validly published later (Fries 1838) , since in 1825, Fries did not associate the epithet pavonia with the name Cora (ICN Art. 35.2). In 1838, he cited the wrong authorship and page number for the basionym, as "Weber et Mohr, Beytr. 1, p. 236" (Fries 1838: 556) , an error repeated by Saccardo (1888b) , but this does not preclude valid publication of the combination (ICN Art. 41.3), especially since the name mentioned in Weber & Mohr (1805) , as mentioned above, is an indirect reference to Swartz (1806) . The type of Thelephora glabrata is not well-developed ( Fig. 2A-B ), but represents a probably rare or locally confined species in the Caribbean growing on more or less bare soil that we have not currently recollected with certainty. It is composed of 5-10 semicircular lobes per thallus, with the lobes 1-2 cm wide and 1-3 cm long, unbranched or once branched, but lacking radial branching sutures, white to pale yellowish to greyish brown in the herbarium. The upper surface is glabrous except for scattered, unbranched, up to 0.3 mm long trichomes near the lobe margins; the involute margin is very minutely arachnoid to almost glabrous. The lower surface is finely felty-arachnoid, becoming yellowish white in the herbarium. The thallus is 200-300 µm thick in section, with the upper cortex formed by a 25-50 µm thick layer of rather loosely packed, irregular hyphae supported by a 20-30 µm high 'medullary' layer of spaced groups of densely packed, anticlinal hyphae. The photobiont layer is 100-150 µm thick; clamp connections were not observed. No hymenophore is developed in the type.
Cora gyrolophia is a larger, epiphytic species on palm trunks similar to C. pavonia, but with grey rather than brown color (Kunze in Von Krombholz 1831: 76, plate 5: 16). The species was originally and invalidly published as Gyrolophium elegans, and the Index Fungorum also carries the name G. 'mauritianum' [IF 439913 ], referring to the same original publication, but the epithet mauritianum is not mentioned there. Because of its ecology and distribution, we consider Cora gyrolophia a distinct species, but fresh material is required to clarify its status, if the species still exists. Cora bovei is a rather small species growing on soil in southern South America, but the type material is not well-developed (Fig. 2C ) and fresh collections are required to elucidate its status; its cortex is similar to the new species C. squamiformis described below. Cora reticulifera also grows on soil, but is a species of montane forest rather than paramo; the hymenophore consists of numerous minute, flat patches connected in reticulate fashion (Fig. 2D-F) . This species has been recollected and sequenced (Dal-Forno et al. 2013) ; it was found that the peculiar morphology of the hymenophore is a good character. This means that currently we accept C. gyrolophia, C. pavonia, and C. reticulifera as good species with distinctive character and tentatively accept C. bovei and C. glabrata pending further studies.
Considering the taxonomic changes necessary in the recognition of species in the genus Cora, we are now in the curious situation that this taxon is one of the best studied tropical lichens in terms of ecomorphology, ecophysiology, and biochemistry (Mitidieri et al. 1964; Feige 1969; Oberwinkler 1970 Oberwinkler , 1984 Oberwinkler , 2001 Parmasto 1978; Coxson 1987a-c; Fritz-Sheridan & Portecop 1987; Iacomini et al. 1987; Fritz-Sheridan 1988; Hawksworth 1988; Larcher & Vareschi 1988; Wolf 1993; Lange et al. 1994; Piovano et al. 1995; Thomas et al. 1997; Azenha et al. 1998; Trembley et al. 2002a, b; Carbonero et al. 2002; Elifio et al. 2002) . It is even cited (as Dictyonema glabratum) in the "Listing of Interesting Plants of the World" [http:// www.newcrops.uq.edu.au/listing/species_pages_D/Dictyonema_glabratum.htm]. However, without revising the material used in these studies, it is impossible to ascertain which species were actually investigated.
In order to facilitate identification of currently recognized taxa, we have added keys to the five accepted genera and to species of Cyphellostereum, Dictyonema, Cora, and Corella, following the new species descriptions.
Cora arachnoidea J. E. Hern. & Lücking, sp. nov. (Fig. 3 ) Mycobank #805376 Genbank ITS barcoding sequence: KF443233
Differing from the morphologically similar and closely related Cora hirsuta in the larger thallus and lobes with brown color when fresh and the shorter, arachnoid tomentum on the upper surface.
Holotype:-VENEZUELA. Mérida: Parque Nacional Sierra Nevada, surroundings of Laguna de Mucubají; 8º 47' N, 70º 49' W, 3626 m; 6 December 2009 , Hernández 1780 . Thallus terricolous between bryophytes, rarely epiphytic on bryophyte-laden branches, foliose, up to 10 cm across, composed of 5-10 semicircular lobes per thallus; lobes 1-3(-5) cm wide and 1-5(-7) cm long, unbranched or once branched but lacking radial branching sutures, greyish brown to brown with slight concentric color zonation when fresh, with thickened, involute, white margins, becoming pale yellowish grey in the herbarium. Upper surface densely and shortly arachnoid-hirsute over entire surface (barely visible when fresh); trichomes densely interwoven basally but apically free and irregularly arranged, 0.2-0.3 mm long and 25-50 µm thick at the base, composed of loosely agglutinated hyphae; involute margin with underside very minutely arachnoid; lower surface ecorticate, finely felty-arachnoid (representing the exposed medulla), white when fresh and becoming yellowish white in the herbarium. Thallus in section 250-350 µm thick, with upper cortex, photobiont layer, and medulla; upper cortex formed by a 25-50 µm thick layer of rather loosely packed, periclinal, 4-5 µm thick hyphae supported by a 20-30 µm high 'medullary' layer of spaced groups of densely packed, anticlinal, 3-5 µm thick hyphae; photobiont layer 50-150 µm thick, irregular, composed of clusters of short, coiled cyanobacterial filaments wrapped in a dense, paraplectenchymatous hyphal sheath formed by jigsaw puzzle-shaped cells, clusters 20-30 µm diam., individual photobiont cells 10-12 µm broad and 6-8 µm long, dark blue-green to yellow-green in upper portions, penetrated by tubular fungal hyphae; heterocytes sparse, hyaline to pale yellow, 8-10 µm wide and 5-6 µm long; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medulla 50-100 µm thick, composed of loosely woven, irregularly arranged to more or less periclinal hyphae 4-5 µm thick; clamp connections not observed.
Hymenophore developed as irregular to angular or elongate, resupinate patches dispersed on the underside, patches 3-10 mm diam., with pale yellow, smooth surface and byssoid margins; hymenophore in section 50-100 µm thick, composed of a paraplectenchymatous layer resting on loose, 4-6 µm thick, generative medullary hyphae and supporting the hymenium; hymenium composed of numerous, palisade-like basidioles and scattered basidia; basidioles 20-30 × 5-6 µm; basidia 25-35 × 5-7 µm, 4-sterigmate; basidiospores (few seen) ellipsoid, non-septate, hyaline, 7-8 × 2.5-3.5 µm.
Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is known from several collections from Costa Rica, Colombia, Venezuela, and Bolivia; it is probably widespread in the northern Andes and the Costa Rican Cordilleras. It is a typical paramo species, mostly growing on soil between bryophytes in exposed situations.
Etymology:-The epithet refers to the arachnoid tomentum on the upper surface.
Remarks:-Cora arachnoidea is the second species known with a tomentose surface, after . The latter differs from C. arachnoidea in the smaller thallus and lobes furnished with a much thicker tomentum easily visible even when hydrated, and a zonate margin with an olive-green, glabrous, submarginal zone and a white, tomentose margin (Lumbsch et al. 2011) . Cora arachnoidea is a good example how markedly specimens can differ in the living, hydrated stage compared to rather non-descript herbarium material, a possible explanation why this genus has been a stumbling block for lichenologists and mycologists in the past and only a single species has been recognized by most authors (Parmasto 1978; Hawksworth 1988; Oberwinkler 2001 Thallus epiphytic on twigs and branches of trees, foliose, up to 7 cm across, composed of 1-5 semicircular lobes per thallus; lobes 1-5 cm wide and 1-5 cm long, often branched and with short radial branching sutures, light greenish grey with slight concentric color zonation when fresh, with thin but distinct, involute, white to light grey margins, becoming white to (dark) grey in the herbarium. Upper surface rough and thinly scabrose in thin, concentric lines but lacking a continuous, distinct tomentum; trichomes where present in concentric lines, free and irregularly arranged, 0.1-0.15 mm long and 5-10 µm thick at the base, composed of agglutinated hyphae; involute margin usually shortly pilose; lower surface ecorticate, finely felty-arachnoid (representing the exposed medulla) to almost glabrous, light grey when fresh and becoming white in the herbarium. Thallus in section 200-300 µm thick, with upper cortex, photobiont layer, and medulla; upper cortex formed by a 25-50 µm thick layer of rather loosely packed, irregularly arranged to nearly periclinal, 4-5 µm thick hyphae supported by an indistinct, 20-30 µm high 'medullary' layer of spaced groups of densely packed, anticlinal, 3-5 µm thick hyphae; photobiont layer 70-120 µm thick, composed of clusters of short, coiled cyanobacterial filaments wrapped in a dense, paraplectenchymatous hyphal sheath formed by jigsaw puzzle-shaped cells, clusters 20-30 µm diam., individual photobiont cells 10-13 µm broad and 5-8 µm long, dark blue-green to lighter green in upper portions, penetrated by tubular fungal hyphae; heterocytes sparse, hyaline to pale yellow, 9-12 µm wide and 5-6 µm long; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medulla 50-100 µm thick, composed of loosely woven, irregularly arranged to more or less periclinal hyphae 4-5 µm thick; clamp connections not observed.
Hymenophore developed as elongate, resupinate patches forming more or less concentric ridges on the underside, patches 1-10 mm long and 0.5-1 mm broad, with pale yellow, smooth surface and smooth, involute margins; hymenophore in section 50-100 µm thick, composed of a paraplectenchymatous layer resting on loose, 4-6 µm thick, generative medullary hyphae and supporting the hymenium; hymenium composed of numerous, palisade-like basidioles and scattered basidia; basidioles 20-35 × 5-6 µm; basidia 25-40 × 6-7 µm, 4-sterigmate; basidiospores not observed.
Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is known from several collections from Costa Rica, Colombia, Ecuador, Bolivia, and Peru. It appears to be a primarily epiphytic species, growing on twigs and branches of trees and shrubs in (upper) montane rain forest and paramo vegetation, where it competes with other foliose macrolichens such as Leptogium spp., Lobariella spp., and Sticta spp.
Etymology:-The epithet refers to the rough appearance of the surface especially when dry. Remarks:- Parmasto (1978) and other authors (Mitidieri et al. 1964; Feige 1969; Oberwinkler 1970 Oberwinkler , 1984 Oberwinkler , 2001 Parmasto 1978; Coxson 1987a-c; Fritz-Sheridan & Portecop 1987; Iacomini et al. 1987; FritzSheridan 1988; Hawksworth 1988; Larcher & Vareschi 1988; Wolf 1993; Lange et al. 1994; Piovano et al. 1995; Thomas et al. 1997; Azenha et al. 1998; Trembley et al. 2002a, b; Carbonero et al. 2002; Elifio et al. 2002) considered Dictyonema glabratum (including Cora pavonia) to be a species with wide distribution and broad ecological amplitude, being found on a wide range of substrata. The data now available indicate that this is not the case. The many species recognized phylogenetically and morphologically also have distinct substrate preferences, growing either on bare soil, among bryophytes, on rock, or epiphytic on branches, rarely on tree trunks. Cora aspera is one of a few species growing typically as an epiphyte and it is thus far the largest and most common epiphytic species known in the genus. It resembles the distantly related C. arachnoidea in dry condition but can be distinguished by the lack of a dense tomentum covering the entire upper surface and by the much finer, almost reticulate hymenophore. The latter is similar to that found in the more closely related C. pavonia, but that species differs by its terrestrial growth in bryophyte mats and its distinctly brownish color when fresh, as well as its coarsely undulate surface. Holotype:-COLOMBIA. Cundinamarca: Choachí, Páramo El Verjón; 4º 33' N, 74º 00' E; 3200 m; 18 August 2008, Lücking 25901 (F). Thallus epiphytic on thin branches and twigs of paramo shrubs, foliose, up to 3 cm across, composed of 1-3 semicircular lobes per thallus; lobes 1-2 cm wide and 1-2 cm long, unbranched, light grey when fresh, with thickened, involute, grey margins, becoming white to pale yellowish grey in the herbarium. Upper surface glabrous except for a broad submarginal zone with appressed, arachnoid-byssoid tomentum; trichomes densely interwoven and irregularly arranged, 0.1-0.2 mm long and 5-6 µm thick at the base, composed of single hyphae; involute margin with underside minutely arachnoid; lower surface ecorticate, finely felty-arachnoid (representing the exposed medulla), white when fresh and becoming yellowish white in the herbarium. Thallus in section 250-400 µm thick, with upper cortex, photobiont layer, and medulla; upper cortex formed by a 50-100 µm thick layer of rather loosely woven, irregularly arranged, 4-6 µm thick hyphae supported by a 30-50 µm high 'medullary' layer of irregularly arranged to anticlinal, 4-6 µm thick hyphae, towards the margin no such distinction visible and the upper cortex entirely formed by loosely woven, irregularly arranged hyphae causing the tomentose appearance; photobiont layer 100-200 µm thick, irregular, composed of clusters of short, coiled cyanobacterial filaments wrapped in a dense, paraplectenchymatous hyphal sheath formed by jigsaw puzzle-shaped cells, clusters 30-50 µm diam., individual photobiont cells 10-12 µm broad and 6-8 µm long, dark blue-green to yellow-orange in upper portions, penetrated by tubular fungal hyphae; heterocytes sparse, hyaline to pale yellow, 8-10 µm wide and 5-6 µm long; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medulla 30-50 µm thick, composed of loosely woven, irregularly arranged to more or less periclinal hyphae 4-5 µm thick; clamp connections not observed.
Hymenophore developed as irregular to elongate, resupinate patches dispersed on the underside, patches 1-3 mm long and 0.5-1 mm broad, with pale yellow, smooth surface and strongly involute, smooth margins; hymenophore in section 50-100 µm thick, composed of a paraplectenchymatous layer resting on loose, 4-6 µm thick, generative medullary hyphae and supporting the hymenium; hymenium composed of numerous, palisade-like basidioles and scattered basidia; basidioles 25-30 × 5-7 µm; basidia 25-35 × 5-8 µm, 4-sterigmate; basidiospores ellipsoid, non-septate, hyaline, 7-9 × 3-4 µm.
Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is known from a single collection growing on a shrub in the Colombian paramo regions. Due to its small size, it is certainly overlooked.
Etymology:-The epithet refers to the arachnoid-byssoid submarginal tomentum on the upper surface. Remarks:-This is another new species with partially tomentose upper surface. It is most similar to Cora hirsuta (Lumbsch et al. 2011) , which was found at the same locality, but differs in the nature of the tomentum, which is formed by erect trichomes of agglutinated hyphae in C. hirsuta and by an irregularly dissolved cortical layer of single hyphae in C. byssoidea. Also, whereas C. hirsuta has a glabrous submarginal zone, with the tomentum developed towards the center of the lobes, in C. byssoidea the tomentum is only seen close to the margin. The two species are actually not closely related and fall in two different clades within the genus (Dal-Forno et al. 2013) . The sister species of C. byssoidea is C. inversa (see below), which differs markedly in its upper surface being glabrous and in the irregular lobe margins producing dark soredia.
Cora cyphellifera Dal-Forno, Bungartz & Lücking, sp. nov. (Fig. 6 ) Mycobank #805379 Genbank ITS barcoding sequence: KF443242
Differing from Cora pavonia in the light aeruginous color and pitted surface, the stereoid-cyphelloid hymenophore, and the epiphytic growth habit, and from the closely related C. arachnoidea in the pitted, undulate, otherwise glabrous surface, the stereoid-cyphelloid hymenophore, and the epiphytic growth habit.
entrance driveway towards the Reserva Alto Chocó near Intag, just before the small bridge over the river; 26 June 2012, Dal-Forno 1808 (GMUF). Thallus epiphytic on twigs and branches of trees, foliose, up to 15 cm across, composed of 20-30 semicircular lobes per thallus; lobes 3-5 cm wide and 2-3 cm long, lacking branching sutures, light aeruginous with slight concentric color zonation when fresh, with shallow concentric ridges (8-11 per cm lobe length) and shallowly but distinctly pitted, with thin but distinct, involute, white to light grey margins, becoming light yellowish grey to dark grey in the herbarium. Upper surface glabrous; involute margin finely arachnoid; lower surface ecorticate, glabrous, light aeruginous when fresh and becoming light yellowish grey in the herbarium. Thallus in section 285-400 µm thick, with upper cortex, photobiont layer, and medulla; upper cortex formed by a 25-35 µm thick layer of rather densely packed, periclinal, 4-5 µm thick hyphae supported by an indistinct, 80-120 µm high 'medullary' layer of spaced groups of densely packed, anticlinal, 3-5 µm thick hyphae; photobiont layer 60-80 µm thick, composed of clusters of short, coiled cyanobacterial filaments wrapped in a dense, paraplectenchymatous hyphal sheath formed by jigsaw puzzle-shaped cells, clusters 40-70 µm diam., individual photobiont cells 8-11 µm broad and 6-8 µm long, bluish green to orange-yellow in upper portions, penetrated by tubular fungal hyphae; heterocytes sparse, hyaline to pale yellow, 9-12 µm wide and 5-6 µm long; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medulla 100-200 µm thick, composed of loosely woven, irregularly arranged to more or less periclinal hyphae 4-5 µm thick; clamp connections not observed.
Hymenophore developed as stereoid to cyphelloid structures irregularly dispersed along the margins on the underside, 5-10 mm long and 10-15 mm broad, with white, smooth surface and smooth margins; hymenophore in section 70-100 µm thick, composed of a paraplectenchymatous layer resting on loose, 4-6 µm thick, generative medullary hyphae and supporting the hymenium; hymenium composed of numerous, palisade-like basidioles and scattered basidia; basidioles 20-35 × 5-8 µm; basidia 18-25 × 7-9 µm, 4-sterigmate; basidiospores ellipsoid to lacrymoid, non-septate, hyaline, 7-8 × 2.5-3.5 µm.
Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is known from the type collection in a montane rain forest in northern Ecuador, where it was found growing on small trees in open, disturbed forest patches.
Etymology:-The epithet refers to the unusual type of hymenophore. Remarks:-This remarkable new species is characterized by its distinctly aeruginous color, the pitted surface, and particularly the hymenophore becoming cyphelloid, differing markedly from all other species of the genus, including the closely related C. arachnoidea (see above). Cora pavonia (see above) also has an undulate lobe surface, but is brownish in the field, lacks pits, has a corticioid hymenophore, and always grows terrestrial between bryophytes. In contrast to other species of Cora where the hymenophore is corticioid and evenly distributed on the lobe underside, in C. cyphellifera it almost looks like the lichenized thallus is parasitized by a non-lichenized, cyphelloid mushroom. The hymenophore is very similar to the basidiomata found in the related genus Cyphellostereum (Lawrey et al. 2009 ). In his lengthy account on what he considered ecomorphological variation of a single species, Möller (1893) reported Cora lichens with bluish thalli that produced cyphelloid basidiomata, concluding that supposedly 'free-living' basidiomata and those that are lichenized and form Cora thalli represent the same fungal species. It is very likely that he had observed the same species as described here and did not consider the possibility that different fungal species can form very similar fruiting bodies.
Cora inversa Lücking & Moncada, sp. nov. (Fig. 7 ) Mycobank #805380 Genbank ITS barcoding sequence: KF443237
Differing from Cora hirsuta and the closely related C. byssoidea in the lobes with glabrous upper surface, tomentosestrigose lower surface, and submarginally produced soredia, and from C. minor in the larger lobes and submarginally formed soredia.
Holotype:-COLOMBIA. Cundinamarca: Choachí, Páramo El Verjón; 4º 33' N, 74º 00' E; 3200 m; 18 August 2008, Lücking 25902 (F). Thallus epiphytic between bryophytes on thin branches and twigs of paramo shrubs or at the base on mossy soil, foliose, up to 5 cm across, composed of 1-5(-10) semicircular lobes per thallus; lobes 1-3 cm wide and 1-3 cm long, unbranched, white when fresh, with thickened, involute, irregular to fuzzy, white margins and a narrow, dark, submarginal zone forming granular soredia, white in the herbarium. Upper surface glabrous; involute margin with underside arachnoid-strigose; dark olive-brown submarginal zone f o rm ing s o re dia c o m po s ed o f c y ano ba ct e ri a l g r anul es 30-50 µ m i n dia m . em bedde d in a paraplectenchymatous hyphal sheath; lower surface ecorticate, finely arachnoid (representing the exposed medulla) to distinctly hirsute-strigose in parts caused by the formation of clusters of longer trichomes composed of agglutinated hyphae, white when fresh and becoming yellowish white in the herbarium. Thallus in section 200-300 µm thick, with upper cortex, photobiont layer, and medulla; upper cortex formed by a 50-100 µm thick layer of loosely woven, irregularly arranged, 4-6 µm thick hyphae covered by a thin layer of distinctly periclinal, compacted hyphae and supported by a 30-50 µm high 'medullary' layer of irregularly arranged to anticlinal, 4-6 µm thick hyphae; photobiont layer 50-100 µm thick, irregular, composed of clusters of short, coiled cyanobacterial filaments wrapped in a dense, paraplectenchymatous hyphal sheath formed by jigsaw puzzle-shaped cells, clusters 30-50 µm diam., individual photobiont cells 9-12 µm broad and 5-6 µm long, yellow-orange to olive-yellow in upper portions, penetrated by tubular fungal hyphae; heterocytes sparse, hyaline to pale yellow, 8-10 µm wide and 4-5 µm long; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medulla 30-50 µm thick, composed of loosely woven, irregularly arranged to more or less periclinal hyphae 4-5 µm thick; clamp connections not observed.
Hymenophore not observed. Chemistry: no substances detected by TLC. Distribution and Ecology:-This species known from several collections growing on shrubs, particularly at their base, in the Colombian paramo.
Etymology:-The epithet refers to the partially strigose underside as opposed to a similar tomentum formed on the upper side by Cora hirsuta.
Remarks:-Cora inversa is one of several species producing soredia in the genus, most of which being undescribed. Sorediate margins are also known from Cora minor (Lücking, E. Navarro & Sipman) Lücking, comb. nov. [Mycobank #805389; bas.: Dictyonema minus Lücking, E. Navarro & Sipman in Chaves et al., Bryologist 107: 247 (2004) ; holotype: Costa Rica, Navarro 1688 (INB-3789873; isotypes, CR, F)], but in that species they are formed directly on the involute margin, whereas in C. inversa, they are formed in a thin submarginal zone on the upper side. In contrast to most other species of Cora, the lobes in C. inversa are not perfectly round but slightly irregular, together with the white surface and dark submarginal zone giving the species a very characteristic appearance. Cora hirsuta and the closely related C. byssoidea (see above) differ in the tomentose upper surface and the regularly rounded lobe margins lacking soredia; herbarium material can easily be confused if soredia are indistinct and the upper and lower surface are not properly recognized.
Additional specimens examined:-COLOMBIA. Cundinamarca: Choachí, Páramo El Verjón; 4º 33' N, 74º 00' E; 3200 m; 18 August 2008, Lücking 25903 (F).
Cora squamiformis Wilk, Lücking & Yánez-Ayabaca, sp. nov. (Fig. 8 ) Mycobank #805382 Genbank ITS barcoding sequence: KF443240
Differing from the morphologically similar Cora bovei in the smaller lobes with plane surface, and from the closely related C. pavonia in the much smaller, often irregularly bent lobes giving the thallus a squamulose appearance. Thallus on soil between bryophytes, macrosquamulose, up to 3 cm across, composed of 3-5(-10) semicircular lobes per thallus; lobes 0.5-1 cm wide and 0.5-1 cm long, unbranched or sparsely branched, olive-grey to grey with indistinct color zonation when fresh, with thickened, involute, white margins, darker grey to brownish-grey in the herbarium; lobes ascending and typically with much bent, sinous margins ('salad'-like). Upper surface glabrous but appearing rough; involute margin with underside finely arachnoid; lower surface ecorticate, arachnoid (representing the exposed medulla), white when fresh and becoming greywhite in the herbarium. Thallus in section 200-300 µm thick, with upper cortex, photobiont layer, and medulla; upper cortex much reduced, formed by a 20-50 µm thick layer of loosely woven, irregularly arranged, 4-6 µm thick hyphae and a 15-25 µm thick layer of strongly compacted, periclinal hyphae 3-5 µm thick and with brownish color, 'medullary' layer absent; photobiont layer 50-100 µm thick, irregular, composed of clusters of short, coiled cyanobacterial filaments wrapped in a dense, paraplectenchymatous hyphal sheath formed by jigsaw puzzle-shaped cells, clusters 30-50 µm diam., individual photobiont cells 9-13 µm broad and 5-6 µm long, green to yellow-orange in upper portions, penetrated by tubular fungal hyphae; heterocytes sparse, hyaline to pale yellow, 8-10 µm wide and 4-5 µm long; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medulla 30-80 µm thick, composed of loosely woven, irregularly arranged to more or less periclinal hyphae 4-5 µm thick; clamp connections not observed.
Hymenophore not observed. Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is known from several collections growing on soil between bryophytes in the Ecuadorian and Bolivian high Andes.
Etymology:-The epithet refers to the thallus appearing squamulose rather than foliose. Remarks:-Cora squamiformis is phylogenetically closely related to C. pavonia (Dal-Forno et al. 2013 ) and was found with the latter in the same habitat in Ecuador. The two species differ markedly in thallus and lobe size and lobe configuration, with C. pavonia having much larger thalli and lobes not growing close to the ground and lacking sinuouse margins, but having a coarsely undulate surface instead. A particular feature of C. squamiformis appears to be the compacted instead of 'medullary' upper cortex, which at first glance is similar to the cortex of Corella species, but in the latter the cortex is distinctly paraplectenchymatous and lacks free hyphae. Cora bovei from southern Argentina (Spegazzini 1888 ) is similar to C. squamiformis in general appearance and cortex structure but, as far as can be judged from the depauperate type material, forms larger lobes with concentrically undulate surface. Thallus on rocks associated with other lichens (Hypotrachyna and Rimelia), foliose, up to 10 cm across, composed of 1-3 semicircular lobes per thallus; lobes 1-3 cm wide and 1-2 cm long, unbranched, greenish grey when fresh, with thin, involute, grey margins, white-grey in the herbarium. Upper surface densely hirsute-strigose or sometimes glabrous towards the base, with the trichomes arranged in broad, concentric zones; trichomes free, more or less projecting radially towards the margin (as if combed), 1-1.5 mm long and 25-50 µm thick at the base, composed of agglutinated hyphae; involute margin with underside very minutely arachnoid; lower surface ecorticate, finely felty-arachnoid (representing the exposed medulla), white-grey. Thallus in section 250-350 µm thick, with upper cortex, photobiont layer, and medulla; upper cortex formed by a 25-50 µm thick layer of rather loosely packed to indistinctly periclinal, 4-5 µm thick hyphae supported by a 25-50 µm high 'medullary' layer of spaced groups of densely packed, anticlinal, 3-5 µm thick hyphae; photobiont layer 50-150 µm thick, irregular, composed of clusters of short, coiled cyanobacterial filaments wrapped in a dense, paraplectenchymatous hyphal sheath formed by jigsaw puzzle-shaped cells, clusters 20-30 µm diam., individual photobiont cells 10-13 µm broad and 5-7 µm long, dark blue-green to orange-yellow in upper portions, penetrated by tubular fungal hyphae; heterocytes sparse, hyaline to pale yellow, 8-10 µm wide and 5-6 µm long; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medulla 50-80 µm thick, composed of loosely woven, irregularly arranged to more or less periclinal hyphae 4-5 µm thick; clamp connections not observed. Hymenophore developed as irregular to elongate, resupinate patches arranged in reticulate pattern or more or less concentric zones on the underside, patches 1-3 mm long and 0.5-1 mm broad, with white to pale yellowish, finely arachnoid surface and slightly involute, finely byssoid margins; hymenophore in section 50-100 µm thick, composed of a paraplectenchymatous layer resting on loose, 4-6 µm thick, generative medullary hyphae and supporting the hymenium; hymenium composed of numerous, palisade-like basidioles and scattered basidia, as well as numerous projecting hairs formed by single, cylindrical hyphae 20-50 µm long and 4-5 µm thick; basidioles 25-35 × 5-6 µm; basidia 30-40 × 5-7 µm, 4-sterigmate; basidiospores not observed.
Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is known from a single locality in a heavily disturbed montane rain forest in Peru, near Machu Picchu.
Etymology:-The epithet refers to the radially projecting, conspicuous trichomes. Remarks:-This species at first glance resembles Cora hirsuta (Lumbsch et al. 2011) in forming rather large, free trichomes, but is not closely related to the latter, as it falls into another clade (Dal-Forno et al. 2013) . Morphologically it can be distinguished by the trichomes developing up to and especially near the margin, whereas C. hirsuta features a thin, glabrous, submarginal zone of different color (Lumbsch et al. 2011) . Also, the finely arachnoid surface of the hymenophore, caused by numerous hyphae projecting from the hymenium surface, is unique within the genus. More closely related is C. byssoidea (see above), which differs in the more irregular, interwoven tomentum and the glabrous hymenophore surface. Thallus epiphytic on tree trunks, appressed filamentous, covering large areas of the substrate, forming a compressed mat of irregularly arranged to more or less horizontal, densely interwoven, dark aeruginous fibrils resting on a white, byssoid hypothallus; thallus densely furnished with irregular, finger-like projections laterally covered with fibrils, the projections appearing stiff but softening when moistened, becoming branched and confluent, up to 10 mm high and 2 mm broad. Thallus in section 300-800 µm thick (excluding the projections), composed of an upper photobiont layer 200-400 µm thick and a lower medulla (forming the hypothallus) 100-400 µm thick; photobiont layer composed of numerous cyanobacterial filaments wrapped in a closed hyphal sheath formed by jigsaw puzzle-shaped cells, connected to loose hyphae towards the medulla; medulla composed of a loose network of interwoven hyphae sparsely intermingled with cyanobacterial filaments; cyanobacterial filaments composed of 8-12 µm wide and 4-5 µm high, blue-green cells penetrated by tubular fungal hyphae; heterocytes sparse, pale yellow, 7-11 µm wide and 3-4 µm high; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medullary hyphae and those associated with hyphal sheath straight, 4-6 µm thick, lacking clamp connections. Projections in section formed by a network of medullary hyphae 4-6 µm thick, lacking clamp connections, loosely intermingled with cyanobacterial filaments internally and with a denser layer of filaments formed on the outside except the apical regions. Hymenophore developed as irregular, resupinate patches on the thallus surface or on the underside of the projections and then soon becoming inverted and exposed, with pale yellow, smooth surface; hymenophore in section 50-100 µm thick, composed of a paraplectenchymatous layer resting on loose medullary hyphae and supporting the hymenium; hymenium composed of numerous, palisade-like basidioles and scattered basidia; basidioles 10-20 × 5-7 µm; basidia 15-25 × 5-8 µm, 4-sterigmate; basidiospores (few seen) ellipsoid to narrowly drop-shaped, non-septate, hyaline, 7-9 × 3-4 µm.
Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is thus far known from montane rain forest in the northern Cordillera de Tilarán in Costa Rica, forming extensive mats on the trunks of semi-exposed trees of Syzygium jambos in a pasture along the road in an area with abundant precipitation. Unfortunately, a few years after collecting the material, the trees in this spot were completely logged, so the holotype population is likely extirpated.
Etymology:-The epithet refers to the characteristic blue-green color of this species, while most other species are either more bluish or greenish.
Remarks:-Dictyonema aeruginosulum is one of several species now segregated from D. sericeum, disentangling the broad concept of that species laid out by Parmasto (1978) . While that author focused on mycological features of the basidiomata and regarded variation in thallus morphology as of no taxonomic value, molecular phylogenetic data clearly show that D. sericeum sensu Parmasto contains a large number of different species and even the shelf-like forms representing D. sericeum in a narrow sense are more than one species (Dal-Forno et al. 2013) . Due to the distinct white hypothallus formed by a well-developed, laterally projecting medullary layer, D. aeruginosulum is most similar to D. phyllophilum ( Dictyonema metallicum Lücking, Dal-Forno & Lawrey, sp. nov. (Fig. 11 ) Mycobank #805385 Genbank ITS barcoding sequence: KF443222
Differing from the morphologically similar and related Dictyonema hernandezii in the thin, completely appressed thallus and the dark blue color, with a metallic shimmer when dry.
Holotype:-ECUADOR. Pichincha: Río Guajalito Protected Forest; 0°09'S, 78°39'W, 1800 m; montane rainforest, on tree trunk; September 2008, Lücking 26255 (QCNE; isotype: F). Thallus epiphytic on tree trunks and overgrowing nearby bryophytes, appressed filamentous, in irregular, dispersed to confluent patches, each 1-5 cm across and entire thallus eventually covering larger areas of the substrate, forming a strongly compressed mat of horizontal, loosely interwoven, dark blue fibrils completely embedded in a gelatinous, silvery prothallus with strongly metallic shimmer. Thallus in section 25-50 µm thick, composed of an irregular photobiont layer but lacking a discernible medulla; photobiont layer composed of numerous cyanobacterial filaments wrapped in a closed hyphal sheath formed by jigsaw puzzleshaped cells; cyanobacterial filaments composed of 10-13 µm wide and 4-6 µm high, dark aeruginous blue cells penetrated by tubular fungal hyphae; heterocytes sparse, hyaline, 8-12 µm wide and 4-6 µm high; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; hyphae associated with hyphal sheath straight, 4-6 µm thick, lacking clamp connections; compacted prothallus mostly found by densely arranged empty hyphal sheaths admixed with straight hyphae. Hymenophore not observed. Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is thus far known from montane rain forest in Ecuador, forming dispersed mats on the trunks of shaded trees in the rain forest understory, also overgrowing nearby epiphytic bryophytes.
Etymology:-The epithet refers to the metallic shimmer of the thallus when dry. Remarks:-Dictyonema metallicum is similar to the recently described D. hernandezii Lücking, Lawrey & Dal-Forno (Lumbsch et al. 2011: 46) in having the fibrils embedded in a gelatinous matrix formed by the fungal prothallus and hypothallus. The latter differs in the much thicker thallus which forms a thick, bulging, zonate marginal prothallus, and the more greenish color of the cyanobacterial photobiont. The tiny fibrils of D. metallicum are reminiscent of those of Cyphellostereum phyllogenum (Müll. Arg.) Lücking, Dal-Forno & Lawrey, comb. nov (Parmasto 1978: 124) : Malaysia (Borneo: Sarawak), Beccari 1624 (G!)] and C. nitidum (Lücking) Lücking (Lücking 2008; Yánez et al. 2012) , but those two species have a Cyphellostereum-type thallus lacking a distinct hyphal sheath and also lacking haustoria.
Additional specimens examined:-ECUADOR. Pichincha: Río Guajalito Protected Forest; 0°09'S, 78°39'W, 1800 m; montane rainforest, on tree trunk; September 2008, Lücking 26255 (F). Thallus epiphytic on tree trunks, appressed filamentous, individual patches up to 5 cm across but eventually covering large areas of the substrate, forming a strongly compressed mat of irregularly arranged, densely interwoven, very dark olive-green fibrils resting on a very thin, often indistinct, sordid pale brown, byssoid hypothallus. Thallus in section 200-400 µm thick, composed of an upper photobiont layer 150-250 µm thick and a lower medulla (forming the hypothallus) 50-100 µm thick; photobiont layer composed of numerous cyanobacterial filaments wrapped in a closed hyphal sheath formed by jigsaw puzzle-shaped cells, connected to loose hyphae towards the medulla; medulla composed of a loose network of interwoven hyphae sparsely intermingled with cyanobacterial filaments; cyanobacterial filaments composed of 20-25 µm wide and 6-8 µm high, dark green cells (becoming orange-yellow towards the tips) penetrated by tubular fungal hyphae, often longitudinally divided, heterocytes sparse, pale yellow, 15-20 µm wide and 6-9 µm high; cells of hyphal sheath wavy in lateral outline, 3-4 µm thick; medullary hyphae and those associated with hyphal sheath straight, 4-6 µm thick, lacking clamp connections but often sparsely and finely papillose.
Dictyonema obscuratum
Hymenophore developed as bulging, stereoid patches from the underside of the thallus margins, white; hymenophore in section 200-400 µm thick, composed of a paraplectenchymatous layer connected to loose medullary hyphae; hymenium composed of numerous, palisade-like basidioles and scattered basidia; basidioles 20-30 × 5-7 µm; basidia 30-40 × 5-8 µm, 4-sterigmate; basidiospores ellipsoid to narrowly dropshaped, non-septate, hyaline, 7-9 × 3-4 µm.
Chemistry: no substances detected by TLC. Distribution and Ecology:-This species is thus far known from Cerrado ('Cerrado denso') vegetation in the state of São Paulo, Brazil, where it grows on the corky bark of characteristic Cerrado trees.
Etymology:-The epithet refers to the very dark color of the thallus, at first glance not at all resembling a lichen. Remarks:-This is another new species in the complex formerly recognized as just a single species, Dictyonema sericeum (Parmasto 1978) . It differs from superficially similar species such as D. phyllophilum and D. schenckianum (Müll. Arg.) Zahlbr. (Zahlbruckner 1931: 748) in the very dark color of the thallus and the very broad, dark green rather than bluish green, irregularly arranged fibrils in which the photobiont cells of the cyanobacterial filaments tend to divide longitudinally, giving them partially a 'muriform' appearance. This feature is reminiscent of D. moorei (Nyl.) Henssen (Henssen 1963: 109; Parmasto 1978) , in which the hyphal sheath usually contains two filaments, but in D. obscuratum no distinct separate filaments are formed within a single sheath. Also, the surface of the filaments in D. moorei is different and more similar to the genus Acantholichen.
Additional specimens examined:-BRAZIL. São Paulo: Mogi-Graçu, Mogi-Guaçu Biological Reserve, Fazenda Campininha, Cerrado Seco; 22° 15' S, 47° 10' W, 650 m; interior of dense Cerrado; 7 November 2007, Lücking 23025, 23204 (F, SP).
Key to currently accepted genera of Dictyonema s.lat. Key to currently recognized species of Cyphellostereum (excluding species not belonging in this clade) Key to currently recognized species of Dictyonema s.str. (Fig. 13D) , described from Cuba. The type material of D. sericeum is rather small and consists of three lobes with more or less appressed, aeruginous fibrils and a whitish to cream-colored, marginal zone lacking photobiont filaments; it appears most similar to the lineage labeled D. sericeum 1 in DalForno et al. (2013) ; the type of D. aeruginosum is extremely small and cannot be identified with certainty and must be considered a nomen dubium; D. excentricum has not been recollected by us; and the fourth taxon, D. spongiosum, was gathered in Guatemala ( Fig. 13E-F (Fig. 14A) [This name was used in a broader sense by Chaves et al. (2004) and Yánez et al. (2012) , including also specimens with rather thick, appressed thalli with irregularly arranged fibrils, often being fertile; revision of type material revealed that these specimens come closer to D. irrigatum (differing by the lack of clamp connections), whereas the fibrils of D. schenckianum s.str. (1891) did not describe a taxon with that name, but instead divided Dictyonema into two groups corresponding to series, Sericea (species with shelf-like thallus) and Laminosa (species with appressed thallus).
The name Thelephora textilis Spreng. suggests another representative of Dictyonema. This name is cited in Fries (1825) as type of the new genus Cilicia Fr.; however, it appears that Sprengel never validly described a species under that name. Fries (1825) gave as a typical species of his new genus Auricularia reflexa Bull., which is considered a synonym of Stereum hirsutum (Willd.) Pers. (Smith et al. 1824; Streinz 1862; Saccardo 1888a ). The latter is superficially similar to Cora, but is a completely unrelated, non-lichenized fungus. In the absence of a valid description of Thelephora textilis, the genus name Cilicia Fr. should be considered a synonym of Stereum Hill ex Pers., but certainly not a synonym of Chrysothrix Mont., as suggested by Zahlbruckner (1923) . The name Cilicia aeruginosa Fr. is mentioned in the literature (e.g. Parmasto 1978) as described in the protologue of Cilicia Fr. (Fries 1825: 301) , but no such name was described by Fries (1825) in that work.
Conclusions
The results of our study reinforce the idea that Dictyonema s.lat., previously considered to represent only a few species in a single genus, actually comprises an unexpectedly high diversity of species in several, distinct genera, differing in morphology, anatomy, substrate ecology, and distribution. This applies even considering that Parmasto (1978) did not take into account Cyphellostereum pusiolum, which was first recognized as lichenized by Aptroot & Sipman (1991) , nor Acantholichen pannarioides, which was not yet described at the time. Of the 40 species distinguished here, 38 would be included in Parmasto's concept of Dictyonema s.lat., although he questioned the placement of D. phyllogenum (now in Cyphellostereum) in the genus. Based on our limited sampling focusing on the wet northern Andes, we suspect that many more species will eventually be discovered, in addition to the four species of Cyphellostereum, at least 20 species of Dictyonema s.str., one species of Acantholichen, two species of Corella, and 14 species of Cora. Among the material collected by us that remains to be sequenced and characterized morphologically and anatomically, we already anticipate at least three more species each of Cyphellostereum and Dictyonema, one each of Acantholichen and Corella, and at least two of the genus Cora. Together with the remaining type material requiring revision, in particular of names described from the Paleotropics, this is a dramatic, more than ten-fold increase compared to the five "lichen" and two "fungal" species recognized by Parmasto (1978) in this group. One possible reason why species of this group have not been properly recognized before, particularly in the genus Cora, is the observation that, similar to macrolichens in the order Peltigerales, such as Leptogium, Peltigera and Sticta and relatives, the correct identification of species requires field experience and preferably images of specimens taken in situ before being collected, since some of the diagnostic characters, such as color and shape of fresh hymenophores, cannot be readily observed in herbarium material.
